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  ﺪهﯿﭼﮑ
ﺟﻬـﺖ  ﯾـﺎﺻـﺪا و  ﯿﺺدر ﺗﺸﺨ اﻓﺮاد ﯾﯽﻋﺪم ﺗﻮاﻧﺎ ﻣﻌﻨﯽ ﺑﻪ ﯾﯽﺷﻨﻮا اﺧﺘﻼﻻت ﻣﻘﺪﻣﻪ:
ﺟﻮاﻣـﻊ در ﺣـﺎل ﺗﻮﺳـﻌﻪ و ﮐـﻢ درآﻣـﺪ در  ﺟـﺪیاز ﻣﺸﮑﻼت  ﯾﮑﯽﮐﻪ ﺑﻪ ﻋﻨﻮان  اﺳﺖ ﺻﺪا
ﻣـﯽ  %۷٫۴۱و در اﯾـﺮان  %۲۱٫۶ ﺑﺮاﺑـﺮدر دﻧﯿﺎ  . ﺷﯿﻮع اﺧﺘﻼﻻت ﺷﻨﻮاﯾﯽﺷﻮد ﯽﻣﺤﺴﻮب ﻣ
اﯾﻨﮑـﻪ ﻋﻤﻠﮑـﺮد اﻓـﺮاد را در اﺟﺘﻤـﺎع و زﻧـﺪﮔﯽ ﺷﺨﺼـﯽ  ﺑـﺮ ﻋـﻼوهاﺧـﺘﻼل اﯾﻦ ﻧﻮع  .ﺑﺎﺷﺪ
ﺑـﺎ وﺟـﻮد اﯾـﻦ  دﻫﺪ، آﺛﺎر زﯾﺎن ﺑﺎری را ﻧﯿﺰ از ﻟﺤﺎظ اﻗﺘﺼﺎدی ﺑﻪ ﺑﺎر ﻣـﯽ آورد. ﮐﺎﻫﺶ ﻣﯽ
روﺷـﯽ ؛ ﺷﻨﺎﺳـﺎﯾﯽ دﻗﯿـﻖ ﺑﯿﻤـﺎران دﭼـﺎر اﺧـﺘﻼﻻت ﺷـﻨﻮاﯾﯽ ﺑـﺎ آﺛـﺎر ﻣﻬـﻢ و ﻗﺎﺑـﻞ ﺗﻮﺟـﻪ
ﮐﻨﺪ ﮐﻪ در اﯾﻦ راﺳﺘﺎ اﺳﺘﻔﺎده از اﺑﺰار  ﺪاﺧﻠﻪ ی اﻧﺴﺎﻧﯽ اﻫﻤﯿﺖ ﭘﯿﺪا ﻣﯽاﺳﺘﺎﻧﺪارد و ﺑﺪون ﻣ
ﺟﺮای ﻏﺮﺑﺎﻟﮕﺮی ﺷﻨﻮاﯾﯽ ﺑﻪ ﺗﻮاﻧﺪ راﻫﯽ ﺑﺮای ا ﻫﺎی ﺷﻨﻮاﯾﯽ ﻣﯽ ﻣﻮﺑﺎﯾﻞ ﺑﺮای اﻧﺠﺎم ﺗﺴﺖ
 یو اﺳﺘﺎﻧﺪاردﺳﺎز ﯽﺑﺎزﻃﺮاﺣﻫﺪف از اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺷﯿﻮه ای اﺳﺘﺎﻧﺪارد و ﮐﻢ ﻫﺰﯾﻨﻪ ﺑﺎﺷﺪ. 
 یو ﺳﻨﺠﺶ اﻋﺘﺒﺎر آﻧﻬﺎ ﺑـﺮا ﯾﺰو ﮔﻔﺘﺎر در ﺣﻀﻮر ﻧﻮ اﻋﺪاد ﯾﮑﻮﺗﯿﮏﺗﻦ ﺧﺎﻟﺺ، دا یﺗﺴﺖ ﻫﺎ
  . ﺑﺎﺷﺪ ﻣﯽﯾﻞ ﺑﺮ ﻣﻮﺑﺎ ﯽﻣﺒﺘﻨ ﯾﮑﺮدﺑﺎ رو ﯿﺘﯽﺟﻤﻌ یﻏﺮﺑﺎﻟﮕﺮ
ﻣﻘﺎﻻت  ﻧﻈﺎم ﻣﻨﺪاول ﺑﻪ ﻣﺮور  ﻓﺎزدر اﯾﻦ ﻣﻄﺎﻟﻌﻪ در ﺳﻪ ﻓﺎز اﻧﺠﺎم ﺷﺪ. : روش ﮐﺎر
. ﭘﺮداﺧﺘـﻪ ﺷـﺪ ﺷـﻨﻮاﯾﯽ ﺗﺒﻠﺖ ﺑﺮای اﻧﺠﺎم ﺗﺴﺖ ﻫﺎیﺪاﺧﻠﻪ ی ﻣﺒﺘﻨﯽ ﺑﺮ ﻣﻮﺑﺎﯾﻞ/ ﻣﻣﺮﺗﺒﻂ ﺑﺎ  
ﯿـﮏ ﯾﻌﻨـﯽ ﺗﺴـﺖ ﻫـﺎی ﺗـﻦ ﺧـﺎﻟﺺ، داﯾﮑﻮﺗ ﺳﻪ ﺗﺴﺖ ﻣﻬﻢ در ﺷﻨﻮاﯾﯽ ﺳﻨﺠﯽ ﻓﺎز دومدر 
ﻫﻤﭽﻨـﯿﻦ در اﯾـﻦ  .ﺑﻪ ﺷﯿﻮه ای اﺳﺘﺎﻧﺪارد ﺑـﺎزﻃﺮاﺣﯽ ﺷـﺪﻧﺪ اﻋﺪاد و ﮔﻔﺘﺎر در ﺣﻀﻮر ﻧﻮﯾﺰ
ﺑﺮای اﻧﺠﺎم ﺳﻪ ﺗﺴﺖ ﻣﺬﮐﻮر ﻃﺮاﺣـﯽ ﺷـﺪ. در ﻣﺒﺘﻨﯽ ﺑﺮ ﻣﻮﺑﺎﯾﻞ/ﺗﺒﻠﺖ "ﺷﻨﻮا"  اﻓﺰارﻓﺎز ﻧﺮم 
ﺷﺮﮐﺖ ﮐﻨﻨـﺪه ﺑـﺎ ﺷـﻨﻮاﯾﯽ ﺑـﻪ  ۰۱۱، از ﻧﺮم اﻓﺰار ﺷﻨﻮا ﯿﺼﯽدﻗﺖ ﺗﺸﺨ ﻦﯿﯿﻌﺟﻬﺖ ﺗﻓﺎز آﺧﺮ
و ﮔﻔﺘـﺎر در ﺣﻀـﻮر  اﻋـﺪادﻇﺎﻫﺮ ﺳﺎﻟﻢ ﺧﻮاﺳﺘﻪ ﺷﺪ ﺗﺎ ﺗﺴﺖ ﻫﺎی ﺗﻦ ﺧـﺎﻟﺺ، داﯾﮑﻮﺗﯿـﮏ 
ﺑﺎ اﺳﺘﻔﺎده از ﻧﺮم اﻓﺰار ﺷﻨﻮا و دﺳﺘﮕﺎه ادﯾﻮﻣﺘﺮ اﻧﺠﺎم دﻫﻨﺪ. ﻧﺘـﺎﯾﺞ ﺑـﺎ اﺳـﺘﻔﺎده از ﻧﻮﯾﺰ را 
  ﺗﺤﻠﯿﻞ ﺷﺪﻧﺪ. ۴۲ﻧﺴﺨﻪ ی  SSPSﻧﺮم اﻓﺰار 
 ،یﺗﮑـﺮار ﻣﻨـﺎﺑﻊ ﺣـﺬف زﺷﺪ ﮐﻪ ﺑﻌﺪ ا ﺎﻓﺖﯾ ﻣﻨﺒﻊ ۵۱۹۱ ﻣﻄﺎﻟﻌﻪ اول ﻓﺎز در ﻫﺎ: ﯾﺎﻓﺘﻪ
ﺑـﻪ ﻋﻨـﻮان  ﻣﻨﺒﻊ ۲۴ ،ﯽﺎﺑﯾارز یﺎرﻫﺎﯿﻣﻌ ﺑﺎ ﻣﻨﺎﺑﻊ ﻣﺘﻦ ﺗﻤﺎم ﯽﺎﺑﯾارز و ﺪهﯿﭼﮑ ،ﻦﯾﺎوﻣﺮور ﻋﻨ
 ﺎﻓـﺖﯾ ﻣﻨـﺪ ﻧﻈـﺎم ﻣﺮور از ﺣﺎﺻﻞ ﻣﻨﺎﺑﻊ ﯽﺑﺮرﺳ در ﯽﺑﻄﻮرﮐﻠ. ﺷﺪﻧﺪ اﻧﺘﺨﺎب ﻣﻘﺎﻻت ﻧﻬﺎﯾﯽ
 
 
ﺑـﻪ ﺻـﺮﻓﻪ و  ﺮونﻘﻣ ﯽروﺷ ؛/ ﺗﺒﻠﺖﻞﯾﺑﺎ اﺳﺘﻔﺎده از ﻣﻮﺑﺎ ﯾﯽﺷﻨﻮا یﺷﺪ ﮐﻪ اﻧﺠﺎم ﺗﺴﺖ ﻫﺎ
دوم  ﻓﺎزو ﻣﻨﺎﻃﻖ دور اﻓﺘﺎده اﺳﺖ. در  ﺟﺎﻣﻌﻪدر  ﯾﯽﺷﻨﻮا یاﻧﺠﺎم ﻏﺮﺑﺎﻟﮕﺮ یاﺛﺮﺑﺨﺶ ﺑﺮا
 ﯽﺑـﺎ روﺷـ ﺰﯾدر ﺣﻀـﻮر ﻧـﻮ ﮔﻔﺘـﺎراﻋـﺪاد و  ﮏﯿـﮑﻮﺗﯾﺗـﻦ ﺧـﺎﻟﺺ، دا یﻣﻄﺎﻟﻌـﻪ ﺗﺴـﺖ ﻫـﺎ
ﺷـﺪﻧﺪ.  ﻪﯿـدر ﻧﺮم اﻓـﺰار ﺗﻌﺒ ﺷﻨﻮاﻧﺮم اﻓﺰار  ﯽﺷﺪﻧﺪ و ﺑﻌﺪ از ﻃﺮاﺣ ﯽﻃﺮاﺣ ﺑﺎزاﺳﺘﺎﻧﺪارد 
 ﻟﺤـﺎظ از ﻣﺬﮐﻮر روش دو ﻦﯿﺑ دﺳﺘﮕﺎه و ﻞﯾﻣﻮﺑﺎ ﺑﺮ ﯽﻣﺒﺘﻨاﻧﺠﺎم ﺗﺴﺖ ﻫﺎ  ﺞﯾﻧﺘﺎ ﯽﺑﺮرﺳدر 
 ﺗﺴـﺖ در ﺷـﻨﻮا اﻓﺰار ﻧﺮم ﯽﮋﮔﯾو و ﺖﯿﺣﺴﺎﺳ ﻦﯿ. ﻫﻤﭽﻨﯾﺎﻓﺖ ﻧﺸﺪ ﯽﺗﻔﺎوﺗ ﯽﻨﯿﺑﺎﻟ و یآﻣﺎر
%، ۶۸ و% ۷٫۲۹ ﯾﯽدوﺗـﺎ اﻋﺪاد ﮏﯿﮑﻮﺗﯾ%، در ﺗﺴﺖ دا۰۰۱% و ۵۷ﻣﻨﻔﺮد،  اﻋﺪاد ﮏﯿﮑﻮﺗﯾدا
% ۶٫۸۷ ﺰﯾﻧﻮ ﺣﻀﻮر در ﮔﻔﺘﺎر ﺗﺴﺖ در و% ۲٫۸۹ و% ۴٫۱۷ ﯾﯽاﻋﺪاد ﺳﻪ ﺗﺎ ﮏﯿﮑﻮﺗﯾﺗﺴﺖ دا
  .آﻣﺪ دﺳﺖ ﺑﻪ% ۵٫۸۸ و
روﺷﯽ ﻣﻘﺮون ﺑﺮای اﻧﺠﺎم ﺗﺴﺖ ﻫﺎی ﺷﻨﻮاﯾﯽ  / ﺗﺒﻠﺖاﺳﺘﻔﺎده از ﻣﻮﺑﺎﯾﻞ :ﯿﺮیﮔ ﯿﺠﻪﻧﺘ
ﺗﺴـﺖ ﻫـﺎی  ﺗﻮان ﻣﯽروش ﺑﺎ اﯾﻦ  .ﺖ ﻫﺎی ﺷﻨﻮاﯾﯽ اﺳﺖﺴﺑﺮای اﻧﺠﺎم ﺗﺑﻪ ﺻﺮﻓﻪ و ﮐﺎرا 
ﺷﻨﻮاﯾﯽ را ﺑﺪون ﻧﯿﺎز ﺑﻪ ﺣﻀﻮر ﻓﯿﺰﯾﮑﯽ در ﺑﯿﻤﺎرﺳﺘﺎن و ﯾﺎ ﻣﺮاﮐﺰ ﺷﻨﻮاﯾﯽ ﺳـﻨﺠﯽ؛ ﺗﻨﻬـﺎ ﺑـﺎ 
و ﺑﺎ ارﺳﺎل ﺧﻮدﮐﺎر ﻧﺘﺎﯾﺞ ﺑﻪ ﻣﺮﮐـﺰ ﺗﺸﺨﯿﺼـﯽ ﺷـﻨﻮاﯾﯽ  اﻧﺠﺎم داد / ﺗﺒﻠﺖاﺳﺘﻔﺎده از ﻣﻮﺑﺎﯾﻞ
ﻮاﯾﯽ ز ﺧـﺪﻣﺎت ﺷـﻨاﺳﻨﺠﯽ و ﺗﻔﺴﯿﺮ اﯾﻦ ﻧﺘﺎﯾﺞ ﺗﻮﺳـﻂ ادﯾﻮﻟﻮژﯾﺴـﺖ و ﭘﺰﺷـﮑﺎن ﻣﺮﺑﻮﻃـﻪ 
 اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺎ ﻣﻄﺎﻟﻌﺎت اﻧﺠﺎم ﺷﺪه در ﺟﻬﺎن در ﯾﮏ ﺳـﻮ ﻗـﺮار داﺷـﺖ وﻧﺘﺎﯾﺞ . ﺑﻬﺮه ﺑﺮد
  .ﺑﻮدﺑﺮای اﻧﺠﺎم ﺗﺴﺖ ﻫﺎی ﺷﻨﻮاﯾﯽ  ﺎﮐﯽ از اﺛﺮﺑﺨﺸﯽ اﺳﺘﻔﺎده از ﻣﻮﺑﺎﯾﻞ/ ﺗﺒﻠﺖﻫﻤﻪ ﺣ
ﻫﻮﺷﻤﻨﺪ،  ﯽﮔﻮﺷ ﯾﻞ،ﻣﻮﺑﺎ یﻫﺎ ﯿﮑﯿﺸﻦاﭘﻠ ﯾﯽ،ﮐﻢ ﺷﻨﻮا ﯾﯽ،ﺗﺴﺖ ﺷﻨﻮا: ﯿﺪیﮐﻠﻤﺎت ﮐﻠ
  ﯿﻨﯽﺑﺎﻟ ﯿﮏاﻧﻔﻮرﻣﺎﺗ
 
 
 
 
 
 
 
 
 
Abstract 
Background and Objectives: Hearing impairment means inability of 
people to recognize voice or direction of voice. This type of disorder is 
serious problem in developing and low income communities. The 
prevalence of hearing impairment is 6.12% in the world and 14.7% in 
Iran. Hearing impairment affects on functionality of individuals in the life, 
social and economic life. Despite these harmful affects, Accurate 
identification of patient with hearing impairment is very important in 
standardized and without interventional of  humans manner. Mobile 
audiometry is type of audiometry that it can perform hearing screening in 
a standard and low cost way. The main purpose of this study is validating 
a mobile-based Pure Tone Audiometry(PTA), Dichotic Digit Test(DDT) 
and Speech in Noise(SIN) hearing tests for hearing loss screening 
purposes in Persian people comparing with routine audiometry exam 
results.  
Methods: This study was conducted in three phases. The first phase is 
systematic review of literature. In the phase, literature related to mobile/ 
tablet audiometry is reviewed. In the second phase, Pure Tone 
Audiometry, Dichotic Digits Test, Speech in Noise is redesigned in 
 
 
standardized manner. Also hearing application for android devices was 
developed. “Shenava” application performs redesigned tests. In the final 
phase, Shenava application was checked for 110 healthy people and the 
results were compared with conventional audiometry (Madsen Astera 
device). The results were analyzed using SPSS software version 24. 
Results: In the first phase, 1915 literature were found and 42 literatures 
were selected after removing duplicate resources, reviewing titles, 
reviewing abstract and evaluating the full text of the resource with 
evaluation criteria. Overall, in the systematic review of literature was 
found that hearing tests using mobile or tablet is an affordable and 
effective way for hearing screening in the community and remote areas. 
In the second phase, Pure Tone Audiometry, Dichotic Digits Test and 
Speech in Noise was redesigned in standardized manner and also 
Shenava application designed for perform hearing tests. There were no 
statistically and clinically significant differences between mobile and 
conventional audiometry. The 75% sensitivity and 100% specificity 
obtained for single Dichotic Digits Test and  92.7%, 71.4% and 78.6% 
sensitivity and 86%, 98.2% and 88.5% specificity obtained for Two and 
three Dichotic Digits Test and Speech in Noise. 
 
 
Conclusion: Using a smartphone / tablet to perform hearing tests is a 
cost-effective and efficient way to perform hearing tests. With this 
method, hearing tests can be performed without the need for physical 
presence in the hospital or auditory centers and results of hearing tests 
send to audiologist or doctor. It may encourage the patients to have a 
better follow up and effective treatment plan. So Mobile audiometry is 
useful and effective way to perform hearing tests. 
Keywords: Hearing Tests, Hearing Loss, Mobile Application, 
Smartphone, Clinical Informatics 
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